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Effect of environmental enrichment on behavior and cortin levels in SD rats

LIU Shuai, SONG Jiayang, LYU Sai, LI Junyan”
(National Institute of Occupational Health and Poison Control, China CDC, Beijing 100050, China)

[ Abstract]  Objective This study focused on the effects of different enrichment designs on behavior and cortin
levels in male SD rats. Methods Forty-five 6-week-old male specific pathogen free SD rats were randomly divided into four
groups. The single cage group had nine rats and the other three groups each had 12 rats. The novelty group was housed in a
composite environmental enrichment scheme composed of nesting material, shelter, grinding rods, and a new scheme was
provided every week. The environmental enrichment group provided one kind of material every week. The control group and
the single cage group did not receive enrichment. The experiment lasted 9 weeks. Behavior was sampled using instantaneous
scanning sampling method. Serum and urine adrenocorticotropic hormone ( ACTH) and corticosterone ( CORT) levels were
measured. Results Novelty group rats exhibited more exploring behaviors than rats in the other groups. Rats of the single
cage group increased their inactive behavior. No significant differences were found among groups in the serum levels of
ACTH or CORT. However, in urine, the concentration of ACTH and CORT showed the following trend: novel group>single

cage group>control group> environmental enrichment group. Conclusions Single cage housing inhibits the expression of
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behaviors in SD rats, which is detrimental to their welfare. However, the complex novel enrichment program increased

positive behaviors, such as exploration behavior and also has an effect on adrenocortical hormones. In practice, simple and

practical environmental enrichment materials and schemes should be selected according to specific housing conditions.
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Table 1 Environmental enrichment items

Tjfig Function

‘A Ttems

FEA K Nesting material 4%J5 Shredded paper Fii#% Cotton
LY Shelter 4KE Paper tube 4KE Rodent retreat JJ& ¥k Crawl ball %518 Nylon tube
B Grinding rods K Woodenrods . JE % Nylonrods
R2 PHHERNE
Table 2 Enrichment program of novelty group

Het ke iR ke iRENR 46 AT ERE R

NO.1 NO.2 NO.3 NO.4 NO.5 NO.6 NO.7 NO.8

Ei9E] Ei9] il it Ei9E] o] ke il

Shredded paper Shredded paper Cotton Cotton Shredded paper Shredded paper Cotton Cotton

9 4L il & |k il & |k 9 NG}
Rodent retreat Paper tube Nylon tube Crawl ball Nylon tube Crawl ball Rodent retreat Paper tube

Je ek A Je etk AHE Je et A Je ek AHE

Nylon rods Wooden rods Nylon rods Wooden rods Nylon rods Wooden rods Nylon rods Wooden rods
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Table 3 Enrichment program of environmental enrichment group

PNE TR 51 %24 %34 B4k %5 %o 1A %5 8 J4
Number of rats First week Second week Third week Forth week Fifth week Sixth week Seventh week Eighth week
13 o] 9] Hi e Fi e £ 9] Fite inkes
Shredded paper Shredded paper Cotton Cotton Shredded paper Shredded paper Cotton Cotton
429 ez NG} EiE & -3k EIE J€ -2k 4Lz NG}
Rodent retreat Paper tube Nylon tube Crawl ball Nylon tube Crawl ball Rodent retreat Paper tube
10~12 Je ek A Je et N Je e N Je et N
Nylonrods Woodenrods Nylonrods Woodenrods Nylonrods Woodenrods Nylonrods ~ Woodenrods
F4 KEUTHIE
Table 4 Ethogram for behavioural elements recorded
G ESl ih ik
Category Behavior Description
(HXRE R A 2 AR
Feeding Eating food from food hopper
(A)—fBAT A (2) ok MOKWELb K
General activities Drinking Drinking water from waterspouts
(3) Mg K ik NE RN DR Y S (NIt
Non-intake maintenance Self-grooming and pandiculation, stretching and yawning
(1) 3 TEE & NIB 3l
Movement activities Movement and/or climbing the cage lid
(B) IHERAT A (2) #5E WRLPROE GBE B G SRR OE AN A R
Movement activities Exploratory behaviour Sniffing cage wall, cage top and sniffing air outside the cage
(3) Pl WLRHRL Wz R SZ IR ok
Bedding-directed behaviour Sniffing bedding, eating bedding, bedding manipulation and burrowing
N AL AN SR A ST, AN P T IRk R Y B
(D) IEMEAZ) . . ) .
[N Awak acti Alert, eyes opened but with no directed attention while
(C) ATRERAT wake nonsactive sitting, standing or leaning against a cage side, mate, food potor a cage structure
Static behavior . B R
(2) MESE RSB S0 TR PR P
Sleep Lying unalert with both eyes closed-apparently asleep
(1) HAEBrkze HARRRLE K AT Rtk
(D) #4717 H Non-aggressive social interaction Allogrooming given and Allogrooming received
Social interaction (2) Uit ity el 4 S BSOS AT N

Agonism

Aggression/Defence
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FRT AR (P=0.02) , B afi Ve shiT J b i 2
o THAA (P<0.01) o T5H &7 AR TEPEAT il
FEETHA=4(P<0.01),

2.2 HEMARRKRAEFMIMBZES ACTH 1 CORT HY
RE

FIH ELISA 3 71 & 6 I < B PR ¥ v il 37
ffie B i Bz SR (ACTH) 1Bz J5 Bl ( CORT) HY
WeRE K 2E SR R I3 b 4% 4 1Al ACTH Al
CORT My vk B i M2 . R H ACTH Al
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Table 5 Behavioural performance of SD rats

1h Bl FHU it B2 BB
Behavior Novelty group EE group Control group Single cage group
KB Feeding 4.5£1.9 4.9£2. 1 7.3+3.2% 3.8+1.8
RIK Drinking 2.0+1.6 2.4+1.6 2.3x1.3 0.6x1.1
MR
. s n{\ 13.7£3.7 13.8+4.5 14.7+6.3 11.0+4.7
Non-intake maintenance
i) - 6.6+2.0 7.9+4.4 7.1+2.4 13.3£2.7*%
Movement activities
T . 19.6£6.7" % 10.3+5.0 11.2+4.5 7.9+4.2
Exploratory behaviour
P OB
.82, 7.5%2. .83, .4=1.8%
Bedding-directed behaviour 6.8+2.9 529 8.823.9 4.4x1.8
R
31.6+7.5 32.8+7.8 30.9+6.4 36.1+7.6
Sleep
et ag
FEare 2.741.7 1.3+1.3 3.151.6 /
Non-aggressive social interaction
B
&iﬁ 0.0+0.0 0.7+0.9 1.8+1.5 /
Agonism
ik =
HREAS) . 24. 6+6. 1 30.4+7.2 25.0+5.0 35.0+7.7%
Awake non-active
LA LH ] LA, * P<0. 05, * P<0. 01; EE . B F45 .
Note. Compared among 4 groups, * P<0. 05, * * P<0. 01. EE, Environmental enrichment.
& 6 JfEME SD KR ACTH Fl CORT (i &
Table 6 Concentration of ACTH and CORT
215 ACTH(ng/L) CORT(ng/L)
Groups PRI Urine 1% Serum PR Urine 1% Serum
HiaT 4 Novelty group 47.7+11.4*7 36.424.0 277.2+84.9 193. 6£25.0
FE44U EE group 35.7+11.3 37.8+6.2 229.7+67.6 193.5+30. 4
Xt HR4 Control group 37.2+7.6 39.9+4.5 239.6+92. 1 183.7+30. 5
HAGEA Single cage group 40.3+7.7 37.8+7.4 248.2+64. 6 192.4+£35.5

WAL, * P<0.05, ™ * P<0. 01; FEE 4%,
Note. Compared among 4 groups, * P<0.05,* * P<0.01. EE, Environmental enrichment.
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